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data obtained from analysis of the transmission Mössbauer 
spectra are presented in Table 1.

Fig. 3. X-ray diffraction patterns for the investigated alloy: (a) ribbon, 
(b) plate

Fig. 4. (a, b) The transmission Mössbauer spectra and (c,d) 
corresponding hyperfine field distributions on the57Fe nuclei for the 
investigated alloy: (a, c) ribbon; (b, d) plate

TABLE 1
The value of the mean hyperfine field using the 57Fe nuclei (Bef) 

and dispersion of the hyperfine field distributions of the amorphous 
phase (Dam).

Form Bef (T) Dam (T) Ref.

Ribbon 19.19(2) 5.001(3) [22]
Plate (suction-casting) 20.19(2) 5.059(3) [22]

The higher value of the average induction of the 
hyperfine field for the plate-shaped sample suggests a higher 
value of atomic packing density, in comparison with the 
ribbon-shaped sample. In turn, this suggests a higher degree 
of order in the topological structure of the plate-shaped 
sample. The observed differences, between the two samples, 
are the result of the different cooling rates of the molten 
alloy during the production process. A longer quenching time 
supports relaxation processes, which are related with the 
atomic diffusion. During the quenching process, the diffusion 
of atoms within the metallic alloy leads to temporary or full 
stabilisation of the structure and also to division of the phases, 
which are characterised by non-mixing in the metastable state. 
The dispersion of the hyperfine field distributions for the plate-
shaped sample is higher than that for the ribbon-shaped sample; 
this suggests a lower value of homogeneity in the vicinity of 
the iron atoms. The distribution of the hyperfine field on the 
57Fe nuclei covers the same range for both samples, but differs 
slightly in shape. For both samples, the low- and high-field 
components can be distinguished. The maximum of the high-
field component clearly depends on the production method and 
is higher for the sample obtained at the lower cooling speed. The 
low-field components have maximal values at the induction of 
the hyperfine field range from 6 - 8 T. The separated low-field 

components are related to the presence of the yttrium atoms in 
the nearest neighbourhood of the iron atoms. Yttrium atoms are 
located in the first co-ordination zone and are responsible for 
lowering the value of the hyperfine field [18, 23]. SEM images, 
showing the surfaces of the breakthroughs in the ribbon- and 
plate-shaped samples of the investigated Fe61Co10Y8W1B20 

alloy, are presented in Fig. 5 and Fig. 6. Fig. 5 shows the overall 
view of the breakthrough of the ribbon-shaped sample. In the 
indicated area, a smooth breakthrough can be seen; this type 
dominates on the ribbon cross-section (Fig. 5b). A completely 
opposite character of breakthrough can be observed for the 
plate-shaped sample. Fig. 6 shows the general view of the 
breakthrough, with areas indicated for further observations. 
A place with missing material volume, created during the 
production process, can be distinguished (the area indicated 
within the black circle). In the vicinity of this imperfection, 
only a smooth breakthrough has been observed. Closer to the 
sample edge, where the copper die had been fully filled by 
the alloy (two black squares), a mixed breakthrough has been 
created during the decohesion process. In Fig. 6c, the dominant 
type of breakthrough is smooth; however, the clear scale-like, 
well-developed breakdown with a fine vein-like surrounding 
structure can be observed. This type of breakthrough can 
suggest various degrees of relaxation within the structure. Fig. 
6 and d shows the structure of the breakthrough very near the 
sample edge. In Fig. 6b, the line creating the division band 
of the breakthrough is clearly visible with a well-developed 
scale-like structure along it. Within these scale-like structures 
the breakthrough has been more complicated and it could be 
described as a stream-like breakthrough. The presented images 
of the breakthroughs in the investigated samples suggest that, 
in the amorphous materials, the quality of the structure and 
its degree of relaxation depend on the production process and 
more precisely - on the quenching speed of the molten alloy. 

Fig. 5. (a) The SEM image of the ribbon-shaped sample breakthrough 
and (b) magnification of the indicated area.








